Amongst the first 2000 incidents reported to the Australian Incident Monitoring Study there were 16 cases in which patient recall of perioperative events was consistent with awareness. Awareness that occurred in 3 of 10 cases during anaesthesia was attributed to low concentrations of volatile anaesthetic agent; the conduct of anaesthesia appeared to be unremarkable in the other 7. The remaining 6 cases involved the inadvertent paralysis of patients prior to induction of anaesthesia, most commonly by "syringe swap" when suxamethonium was given instead of fentanyl. Some of these patients were significantly distressed. These preliminary findings suggest that incident monitoring should be useful in the study of awareness associated with anaesthesia and the development of strategies to prevent it.
That undesirable consequences may arise from patient awareness during general anaesthesia is self evident and of concern to anaesthetists and patients alike. At present, despite recent and continuing attempts to measure depth of anaesthesia with a wide variety of methods, ' there is no satisfactory monitor to detect patient awareness, and the measurement of awareness, which usually involves patient recall of intraoperative events, can be difficult. 2.3 The incidence of awareness and the range of its effects on patients remain to be well defined and so far most effort has been directed toward the measurement of awareness during procedures where it may be more frequent, particularly caesarean section 4 and cardiac surgery. 5 Incident monitoring offers the potential to further identify circumstances under which undesirable outcome, including patient awareness, might come about, thereby facilitating the development of preventive strategies. We have searched the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) for incidents relating to patient awareness during anaesthesia to explore the usefulness of incident monitoring in the study of awareness and in the development of strategies for its prevention.
METHODS
AIMS involves the voluntary, anonymous reporting of any unintended incident which reduced, or could have reduced, the safety margin for a patient. methods have been described elsewhere in this symposium. 6 Data is referenced by keywords created at the time of data entry, one of which is "awareness". In addition to a routine search with this "key word", of the first 2000 incidents reported to AIMS, all reports were reviewed to ensure that any incidents related to patient awareness were identified.
RESULTS
There were 16 cases (0.8OJo) in the first 2000 incidents reported to AIMS where patient recall was consistent with awareness. Details are included in Table 1 . Only 6 of these cases were classified as "awareness" in the paper in this symposium on the role of monitors in patients undergoing general anaesthesia; the other 10 were considered "non-applicable" to that study. 7 In 10 of these cases there was awareness during anaesthesia. Nine of these involved paralysis with awareness during anaesthesia and in one case there was awareness during anaesthesia without paralysis. Awareness in three of these cases was attributed by the reporting anaesthetist to the use of low concentrations of volatile anaesthetic agents. In the first case the volatile agent was turned off when the patient became hypotensive after induction. In the second, the volatile agent was not increased when nitrous oxide was ceased because of a possible pneumothorax. In the third, the volatile agent was ceased when the surgeon stated the procedure was close to completion and not recommenced when surgery continued longer than anticipated. In the other cases during anaesthesia there were no apparent deviations from acceptable anaesthetic practice and no readily identifiable reasons for awareness except in one case where an intubated patient was aware, after cardioversion, during prolonged paralysis caused by abnormal suxamethonium metabolism. Caesarean section. Aware at incision.
3.
Debridement of ulcer. Aware during maintenance*' 4.
Laparotomy. Aware during maintenance'.
5.
Drainage of pilonidal abscess. Aware during maintenance'. 6.
Burns debridement. Aware during maintenance. 7.
Electro-convulsive therapy. Aware of electrode placement. 8.
Electro-convulsive therapy. Aware of electrode placement. 9.
Cardioversion. Suxamethonium sensitivity.
B.
Awareness without paralysis Case Details I.
Joint manipulation under anaesthesia.
Inadvertent Paralysis Before Induction of Anaesthesia
A.
Syringe swap
Case Details 1-4 Suxamethonium given in place of fentanyl.
5.
Suxamethonium given in place of antibiotic.
B. Other
Case Details I.
High dose of atracuriuf11 delivered by syringe pump.
• Associated with low concentration of volatile anaesthetic agent.
There were 6 cases where patients were inadvertently paralysed while conscious, before induction of anaesthesia. Some of these patients suffered significant distress. The cause in 5 of these cases was "syringe swap" 8 with unintended administration of suxamethonium that was confused with fentanyl in 4 cases and an intravenous antibiotic in the other. No report contained specific mention of pain directly induced by the action of suxamethonium. One further patient was paralysed prior to induction of anaesthesia by atracurium inadvertently delivered by an infusion pump.
DISCUSSION
Although the proportion of cases involving patient awareness in these 2000 incidents is not high, in all cases patients volunteered comments about their experience either without prompting or in reply to questioning by anaesthetists who had cause for a high index of suspicion. Although other less readily detected instances of awareness may go unreported in incident monitoring, the identification of circumstances associated with more obvious, reported cases is important, particularly if it can be shown that these cases are associated with a higher incidence of patient distress.
The most frequently identified cause of awareness during anaesthesia was a low inspired concentration of volatile anaesthetic agent. In a large proportion of cases however, the conduct of anaesthesia appeared unremarkable, with no obvious suggestion of inadequate anaesthesia. These findings confirm the value of and need for detailed records of drugs, clinical observations and monitored parameters (e.g. FI02), to defend any claim for negligence resulting from awareness under anaesthesia. 4.10 One significant and unexpected finding arising from this analysis is the large proportion of patients who experienced awareness due to paralysis before induction of anaesthesia. Almost 40070 of all cases were due to such inadvertent paralysis, usually from the mistaken administration of suxamethonium, most commonly by syringe swap with fentanyl. The experience of such patients, which can involve significant distress, normally has not been included in descriptions of patient awareness. Two similar cases recently have been reported by other workers. I I This present work indicates that the frequency of such events may be greater than previously realised and strategies may need to be developed to reduce both their incidence and their impact on patients. 8 This initial review of AIMS data suggests that incident monitoring should be useful in the study of patient awareness associated with anaesthesia.
